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Since the publication of the book of Decraemer
(1995), the study of additional specimens has yielded
new information on sorne diagnostic features (e.g.
sperm structure, vulva shape) and other characters
(e.g. shape of vagina) have been re-interpreted. A
more detailed description is given for the pharyngo-
intestinal junction in Paratrichodorus (Table 1) and for
the position of the secretory-excretory pore (S-E
pore) in the genus Trichodorus (Table 2). Both charac-
ters were included in the list of coded characters used
in a polytomous key to species of the family Tri-
chodoridae (Decraemer & Baujard, 1998b); the posi-
tion of the S-E pore was not included in the diagnosis
of Trichodorus species in Decraemer (1995) since it
was not considered of diagnostic value in that genus.
New data
POSITION OF SECRETORY-EXCRETORY PORE
(S-E PORE)
The position of the S-E pore in the species of the
genus Trichodorus is given in Table 2. In E LUnisiensis
females, the S-E pore may also be found at the level of
the po~terior end of the isthmus. In Allotrichodorus
100ft, the S-E pore is found opposite the posterior isth-
mus in males and opposite the posterior isthmus or
the anterior part of the pharyngeal bulb in females; in
A. sharmae, the S-E pore in males and females is
opposite the anterior part of the pharyngeal bulb.
SHAPE OF VAGINA
The most common shape of the vagina is pear-
shaped in T. cedarus, T. lusitanicus, and Monotri-
chodorus sacchari, barrel-shaped with wide base in T.
intermedius, barrel-shaped or pear-shaped in T. cylin-
dricus, barrel-shaped in T. obscurus and P pachyder-
mus, rhomboid or wide rounded in T. phitipi and
rhomboid with greatest width at mid-level in P teres,
wide rounded in P lobatus, P paramirzai, and wide
trapezoidal in P meyen' and E mirzai.
SPERM STRUCTURE
Sperm is medium-sized and oval with small sau-
sage-shaped nucleus in T. obtusus and E paraporosus,
medium-sized and round with round nucleus in T.
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californicus, T. borai, T. complexus, M. samericus, and
M. monohystera monohystera, large and round with
round nucleus in T. elegans, T. intermedius, and
T. obscurus, and large and oval with large sausage-
shaped nucleus in T. borneoensis and T. sanniae.
VULVA SHAPE IN VENTRAL VIEW
The vulva is a longitudinal slit in T. rinae, a trans-
verse slit in T. californicus, and a pore in T. eburneus
(Senegalese popu lation).
ADDITIONAL GEOGRAPHIC RECORDS
T. eburneus has been recorded from tropical rain for-
est in Cameroon (Sturhan, pers. comm.), T. obtusus
from Pakistan (Maqbool & Nasira, 1995), E meyeri
and T. rinae from Florida (Anon., 1995, 1996), E
renifer from South Africa and Brazil (Braasch &
Sturhan, 1991), E minor from Fujian Province, China
(specimens collection Ye), Nigeria (Khan, 1990),
Pakistan (Maqbool, 1992), and Egypt (Tarjan, 1964),
E teres from Egypt (Tarjan, 1964), T. similis from
Greece (Brown et al., 1995), T. sparsus and T. viru-
tiferus from Hungary (Andrassy, pers. comm.), and T.
primitivus, T. sparsus, T. variopapillalUs, T. viruliferus,
and T. christie!' (=E minor) from Hungary (Andrassy,
1990).
NEW DATA ON ECOLOGY
Baujard and Martiny (1995) provided the first data
on ecology and pathogenicity of four trichodorid spe-
cies in a semi-arid region of West Africa. Laboratory
studies showed that these species require relatively low
soil temperature levels for reproduction. The tri-
chodorids are not able to enter anhydrobiosis. Their
localization at depths below 50 cm is probably a
response ta soil desiccation during the dry season and
to high soil temperatures in the upper layers of the soil
during the rain season.
SPECIES RECENTLY DESCRIBED
Since the publication of the book of Decraemer
(1995), six new species have been described: Tri-
chodorus altaicus De Waele & Brzeski, 1995, T. redun-
eus Siddiqi & Sharma, 1995, T. variabilis Roca, 1988,
Monotrichodorus samerieus Marais, Swan & Heyns,
1995, Paratrichodorus caribensis Marais, Decraemer
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Table 1. Type of pharyngo-imeslinal junelion in lhe germs Paratrichodorus.
Species Offset bulb Ventral overlap Dorsal overlap Both overlaps
P. acaudalus
P. aeulUS (no male)
P. tilleni (no female)
P. aUius
P. anemones
P. anlhurii (no male)
P. atlan lieus
P. earibensis
P. ealharinae
P. delhiensis
P. grandis
P. hispanus
P. lobalus
P. maeroslylus
P. meyeri
P. minor (male rare)
P. mirzai
P. namibiensù
P. nanus (male rare)
P. orrae
P. paramirzai
P. paehydermus
P. paraporosus
P. porosus
P. queenslandensis
P. renifel' (no male)
P. rhodesiensis
P. saeehari
P. teres
P. lUnisiensis
P. weiseheri
male
rare
*
rare
*
*
*
*
rare
*
female
*
*
rare
*
*
*
rare
rare
*
*
*
*
rare
rare
*
*
rare
male
*
*
*
*
*
*
*
*
rare
*
rare
*
*
*
*
female
rare
*
*
rare
*
*
*
rare
*
*
rare
*
rare
rare
*
*
*
male
*
*
*
*
*
*
*
*
*
rare
*
female
*
*
*
*
rare
*
*
*
*
*
*
*
*
male
*
rare
*
rare
female
rare
*
*
rare
*
*
& Quénéhervé, 1997, and P. namibiensis Marais &
Botha-Greeff, 1997.
T aleaicus may be added to the key to males of Tri-
chodorus at page 261, couplet 29 behind T sparsus as:
- manubrium wide, gradually tapered, mid-shaft with
striae, no bristles; ventromedian cervical papillae pos-
terior to nerve ring-
and ta the key ta females of Trichodorus at page 268,
couplet 41 behind T aequalis as:
- Vaginal sclerotizations small triangular; mean
onchiostyle 41 [lm; body length 57 ]-727 [lm; known
from Asian part of Russian Federation.
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T reduncus may be added to the key to males of Tri-
chodorus at page 263, couplet 46 behind T tricaulatus
as:
- spicules slightly curved; manubrium not offset; shaft
smooth, no bristles; onchiostyle 36-40 )lm-
and to the key to females of Trichodorus at page 267,
couplet 34 behind T paracedarus as:
- onchiostyle 37-40 [lm; vulva a transverse slit; vagina
1/3rd body width long; vaginal sclerotized pieces
rounded to triangular, weil separated.
T variabilis may be added to the key to males of Tri-
chodorus at page 262, couplet 33 behind T sparsus
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Table 2. Position of secrelOry-excrelOry pore in Trichodorus species.
Species Opposite Am.2/3rd Post. 1I3rd of bulb,
isrhmus of bulb ant. intestine
male female male female male female
T. aequalis * * *
T. alzaùus * *
T. aquùanensis * *
T. azorensis * *
T. beiw1Sis (*) (*) * *
T. borai * *
T. borneoensis * *
T. californùus * *
T. carlingi * *
T. cedarus * *
T. complexus * *
T. coomansi (*) * *
T. couieri * *
T. cylindrùus (*) (*) * *
T. dilmalus * *
T. eburneus * *
T. elefjohnsoni * *
T. elegans * *
T. giennensis * *
T. hooperi (*) (*) * *
T. intermedius * *
T. kilianae * *
T. lusùanùus * *
T. magnus * *
T. minzi * *
T. nanjingensis" * *
T. obscurus * * *
T. OblUSUS (*) * *
T. orÎemalis * *
T. pakislanensis * *
T. paracedarus (*) (*) * *
T. paroriemalis * *
T. pauciselOsus * * * *
T. persiClls (*) * *
T. pelrusalberti (*) (*) * *
T. philipi * *
T. primilivus * * (*) (*)
T. reduncus * *
(End of Table 2 neXI page)
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Table 2. (cam.)
Species Opposite
isthmus
male female
T. rinae
T. sanniae
T. similis
T. sparsus
T. taylori
T. lrù;aulalus
T. vandenbergae
T. variabilis
T. variopapiilalus
T. velalUs
T. viruliferus
T. yokooi
* =common; (*) =less common
*
*
*
*
(*)
(*)
(*)
*
*
*
*
*
Ant.2/3rd Post. 1/3rd of bulb,
of bulb ant. intestine
male female male female
* * * *
* *
(*) (*)
(*) (*)
* *
* *
*
* *
* *
* *
* *
(when one precloacal supplement is present in the
region of retracted spicules) as:
- posterior precloacal supplement opposite spicule
head; terminal tail cuticle not thickened; spicule shaft
without bristles; spicule length 44-51.5 llm; onchio-
style 47.5- 59.5 llm-
and at page 262, couplet 34 behind T lusitanicus
(when there are no precloacal supplements in the
region of retracted spicules) as:
- spicule shaft equally wide, smooth; manubrium wid-
ened, not offset; spicule length 44-51. 5 Ilm; onchio-
style 47.5-59.5 Ilm.
This species can be added to the key to females of
Trichodorus at page 267, couplet 38 behind T. giennen-
SIS as:
- mean onchiostyle length 54 Ilm; body length 851-
1041 llm; known from Greece.
Monotrichodorus samericus can be differentiated from
the other species of the genus by the far anterior posi-
tion of the S-E pore near the base of the onchiostyle in
both sexes and also by the position of the single ven-
tromedian cervical papilla in the onchiostyle region in
males.
p. caribensis may be added ta the key to the females
of Paralrichodorus at page 274, couplet 6, behind
P. nanus as:
- S-E pore just anterior or posterior to pharyngo-
intestinal junction; onchiostyle 37-41 llm; pharyngeal
bulb usually offset, ventral overlap less common;
sperm unknown; vaginal sclerotizations comma-
shaped. Males unknown.
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P. namibiensis may be added to the key to males
of Paralrichodorus at page 270, couplet 8, between
P. alleni and P. lobalUs as:
- S-E pore opposite posterior part of pharyngeal isth-
mus; bursa extending halfway to the retracted spi-
cules; sperm thread-like; known from Namibia-
and to the key ta females of Paratrichodorus at page
277, couplet 30 behind P. meyeri as:
- sperm thread-like; onchiostyle 50-55 llm; body
length 699-1137 llm; vulva a longitudinal slit; two to
four lateral body pores; vaginal sclerotizations narrow
triangular, weil separated.
Remarks
(1) P. namibiensis was described with both types of
pharyngeal overlaps, but the anterodorsal intestinal
overlap is minute to short and, in sorne specimens, it
could be a fixation artefact;
(2) according to the author, thread-like sperm (i.e.,
without nucleus) could also include sperm with tread-
like appearances (nucleus present).
Corrections for Decraerner's book (1995)
(Sorne of these corrections were included lU the
book under Corrigenda)
Page 8, line 17,22: for "corpus" read "pharyngos-
tom"
Page 10, line 23: for "posterior region" read "mid-
region"; add "Bird (1971) observed a lumen in the
posterior intestine of P. porosus, but no cell boun-
daries, microvillous layer or granular regions."
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Page 21, !ine 5: for "Paratrichodorus" read "Tri-
chodorus"
Page 22, !ine 14: for "Trichodorus" read "Paratri-
chodorus"
Page 25, Fig. 2.6: read: "Dispersion of onchiostyle
length in a population of T primitivus and T sirmlis
(after Decraemer, 1979)".
Page 26, !ines 3,7: read: "Trichodoridae Thome,
1935 (Clark, 1961)"; !ine 6: "Trichodoridae Thome,
1935 (Siddiqi, 1974)"
Page 35, !ine 30: add: "vagina short vs. long";
Page 71, Fig. 3.16: read: "B = P. tunisiensis and
N =P. nanus"
Page 82, line Il: read: "(the anterior one at mid-
onchiostyle, the second one opposite the posterior
half or base of the onchiostyle region or posterior to
it) "
Page 92, line 26: for" 18 females" read: "18 males"
Page 110, !ine 20: a minute add: "dorsal"
Page 117, !ine 30: rougWy triangular add: "to trian-
gular"
Page 118, line 7,8: omit: "T obscurus has only
T proximus as synonym"
Page 126, line Il: add: "fine striation of posterior
part of shaft"
Page 145, !ine 23: read: "vagina sc1erotizations
(medium-sized, roughly triangular to trapezoid)"
Page 173, line 17,18: for "Siddiqi, 1960" read:
"Bird, 1967"
Page 217, line 3: Fig. 3.16 B; !ine 18: "two lateral
body pores: one pre- and one postvulvar"
Page 247, line 7: shaft striated add: ", s!ightly
enlarged posteriorly"
Page 252, line 17: in females add: "of type popula-
tion only"
Page 262, Key to Trichodorus males under n° 37 and
38 add, respectively:
- Spicules with slightly indented shaft (Fig. 5.3T)
Spicule length 29-34 ).lm; onchiostyle 55-66 ).lm
T azorensis *
- Spicules stourer with slightly indented shaft;
Spicule length 29-34 flm; onchiostyle 55-66 ).lm
T azorensis *
Page 285, line 4: "onchiostyle =28-39 flm"
Page 287, !ine 26: Bongers, 1988 add: "; Braasch &
Sturhan, 199 l "
Page 291, !ine 5: "spicule length = 36.5-54 Ilm"
Page 304, line 15: "onchiostyle = 34-57 ~Im",
line 16: 46 mm add: "34 mm"; line 19: for "Loof,
1963" read: "Loof, 1964"
Page 320, omit "P. teres for Portugal", add: "Greece
with T similis, Hungary with T sparsus and T viru-
liferus"
Page 322, omit "T primitivus" in column Asia; add:
"T cylindricus" for Oceania, "T orientalis" for Europe;
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"T rinae" for North America, and "T allaicus" and
"T OblUSUS" for Asia"
Page 323, add: "P. renifer for South America, P. me-
yeri for North America"; omit "P. pachydermus" for
Asia
Page 324, line 30: for "coarse" read "!ight"
Page 326, Fig. 7.1: insert: "highest population den-
sities indicated by light punctuation"
Page 343, Baujard, P., 1983: for "8: 35-39" read: "6:
223-228"; Benson, D & Barker, K, 1977: for "Nema-
tologica", read : "Journal of Nematology"
Page 344, Cobb, N.A., 1913: for "217-343", read:
"432-444"
Page 347, Gomez-Barcina & Castillo, 1982: read:
"Presencia"
Page 348, Hooper, nI. & Siddiqi, M.R, 1972: for
"Trichodorus similis" read: "T primitivus"
Page 349, Kuiper, K., 1977: for" 136: 193-200"
read: "Serie 555, 140 p."
Page 349, Lister, RM. & Murant, A.F.: for "Annals
of Applied Biologists", read: "... Biology"
Page 351, for "Popovici, 1. 1989", read: "1980"; add
"Popovici, 1., 1989. A new species of Paratrichodorus
(Nematoda: Diphtherophorina) from Romania.
Nematologica, 35: 455-460."
Page 352, Rodriguez-Momessoro, R & Bell, A.H.,
1978: for "132-141", read: "127-132"; add "Rodri-
guez-Montessoro, R & Bell, A.H., 1978. Three new
species of Trichodoridae (Nematoda: Diphtheropho-
rina) with observations on the vulva in Paratri-
chodorus. Journal of Nematology, 10: 132-141."
Page 353, Shishida, Y, 1979: for "(Thome, 1933)",
read: "(Thome, 1935)"
Page 356, for "Ye, W., 1995", read: "1994" and for
"5: 1-2", read: "4: 12-13"; for "Xu, J. & Decraemer,
W., 1995: in press", read: "18: 455-464"; for "Yokoo,
T., 1964: 23: 1-6", read: "20: 57-62"
References
ANORAssy, L (1990). Free-living Nemaroda in the Hungar-
ian Fauna. Allanani Kozlemények, 76: 17-38.
ANON. (1995). Bureau of Nemarology. Tri-ology, 34 (5): 4.
ANON. (1996). Bureau of Nemaro!ogy. Tri-ology, 35 (1):8.
BRAASCH, H. & STURHAN, D. (1991). Zum Vorkommen
von Paralrichodorus remfer Siddiqi, 1974 und P. minor
(Colbran, 1956) in Europa. NachrBI. dl. PflSchUlzdiensl.,
43: 113-115.
BROWN, D.J.F., ROBERTSON, W.M., NEILSON, R., BEM, F.
& ROBINSON, D.]. (1995). Characterization and vecror
relation of a serologically distinct isolate of robacco rattle
robravirus (TRV) transmitted by Trichodorus similis in
northern Greece. Europ. J. Pl. Palhol., 102: 61-68.
DECRAEMER, W. (1995). The family Trichodoridae: slUbby
roOI and virus veClOr nemalOdes. Dordrecht, Boston & Lon-
don, Kluwer Academic Publishers, xx + 360 p.
DECRAEMER, W. & BAUJARO, P. (1 998a). Taxonomic slatus
of Parmrichodorus faisalabadensis Nasira & Maqbool, 1994
211
W. Decraemer & P. Baujard
and P. psidii Nasira & Maqbool, 1994 (Nematoda:
Triplonchida). Fundam. appl. Nemawl., 21: 33-36.
DECRAEMER, W. & BAUJARD, P. (1998b). A po1ytomous key
for the identification of species of the family Trichodo-
ridae Thome, 1935 (Clark, 1961) (Nematoda: Triplon-
chida). Fundam. appl. Nemawl., 21: 37-62.
DE WAELE, D. & BRZESKl, M. W. (1995). Trichodorus alw-
ieus sp.n. (Nematoda: Trichodoridae) and a key to the
species of the genus Trichodorus. Fundam. appl. Nemawl.,
18: 181-187.
KHAN, F.A. (1990). Plant parasltic nematodes associated
with tobacco (Nicoliarw labaeum L.) in Sokoto State of
Nigeria. Pak. J NemalOl., 8: 17-22.
i\1AQBOOL, M.A. (1992). DiSiribUlion and hosl associa/ion of
pIani parasùic nemalOdes in Pakislan. National Nematologi-
cal Research Centre, University of Karachi, Pakistan,
215p.
l\1AQBOOL, M. A. & NASlRA, K. (1995). Occurrence and
host association of longidorid and trichodorid nematodes
in Pakistan. Pak. J NemalOl., 13: 9-18.
212
MARAIS, M. & BOTHA-GREEFF, M. S. (1997). A new spe-
cies of Para/richodorus Siddiqi (Nemata: Trichodoridae)
from Namibia, with a note on males of P. minor (Colbran)
Siddiqi from South-Africa. Afr. Pl. Prol., 3: 17-22.
MARAIS, M., DECRAEMER, W. & QUENÉHERVÉ, P.
(1996). Three Trichodoridae from French Guiana and
Martinique (Nemata: Diphterophorina). Nemarroplca,
26: 121-128.
MARAIS, M., SWART, A. & HEYNS, J. (1995). A new species
and a new record of Dorylaimida (de Man) Pearse
(Nemata) from the Amazonas Province, Brazil Afr. Pl.
Pro!., 1: 19-24.
ROCA, F. (1998). Description of Trichodorus variabilis n. sp.
(Nematoda: Diphterophoroidea) from Greece. Fundam.
appl. NemalOl., 21: 173-176.
SIDDIQI, M. R. & SHARMA, S. B. (1995). Trichodorus redun-
eus sp. n. and Tylenchorhynchus (Diviuus) dispersus sp. n.
associated with groundnut in Vietnam. Afro-Aswn J
NemalOl., 5: 48-52.
TARJAN, A. C. (1964). Plant-parasitic nematodes in the
United Arab Republic. FAO Pl. Pro 1. Bull., 12: 1-8.
Fundam. appl. Ne malO 1.
